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Comparibiliry StDNituds, Co~ririon, and I1I1fOvorion in tM Broadcasting Industry. With
L.t. Johnson. The Rand Corporation, R-34S3-NSF, November 1986.

1M Economics of Bulk Po~r Exchanges. With J.P. Acton. The Rand Corporation,
N-2277-00E. May 1985.

MisrtguilZlillg Ttkvisioll: Neworlc~ aw./, tM FCC. With T.G. Krattenrnaer,
A.R. Metzler, and l.R. Woodbury. Chicalo: University of Chicqo Press, 1984.

An AMlysis 01 tM F_ral CommauIicQIiOIi c:o-u.utoll'S Group OWIVnhip RukJ. With
L.L. Johnson. The Rand Corporation, N-2097·MP, lanuary 19a...

RtpJoztOIl ofM«Ji4 OWIWnhip by 1M FttUl'tIl COIfIfuJiC4liMu~' An NsasIM1U.
With L.L. Johnson. The Rand Corporation, R-3206-MF, December 19a...

ISSllD in tM DuI,n ofII JIIJrtM ~riIMnl for aMk E1«trlctIl Pawu. With l.P. Action. The
Rand Corporation, N-2029-DOE, December 1983.

An Economic ANJIysil at II"'" CMI.NIt a.-l Aa:ar for CQbk T,lni.rioll. With
L.L. Johnson. The Raad CorponDon, R·2919-MP, o.r.oNr 1912.

~r EM,." Prlc4~: 1711 8M of GrMINI..~ Pn1IrtIIIIS. With
L.L. Johnson. The Rand Corporation, N-I903-DOE, 0dGber 1982.

New T,levision NetWDrIa: ENry, JIII'iMIIcdDIt, 0wIImhip, aIItl Ikp/Mtoll. With
T.G. Krauenmaker et 11. YUIll Repon. NetWOrk IDquiry Special Stllf, Federal Communications
Commission, 1980.

Economic Policy ...,r:It • c.NI T,1niIitM: A.IIaIiIII. CMI fIIId s.tI/fIS of C4bk
Dert,lIkJIioll. With -.s. Pi; IlftId for tbI 0ftIicI of T.........icIdons Policy, Executive
Office of the PrefttIM, DII._. 1976. ...... inom,..,. tJ/CiIbk T,lmsioll, edited
by Paul W. MacAVOJ. A...... &a*PriJe InIcitu1a, 1977.

011 M,GIIUi,., .. CilIa III~W,~ ""'" MtI1JiNM Out Prtdn, WIwII. II RellJled
MarlcIt Is ofIi'.......: 7111 au. ofE1«:tridty aIfIt NGIIItOl Gcu. With B.M. Mitebell. The
Rand Corporaciaa, P-5755, PebJ:uary 1m.

..A Simultaneou.l EquaDona Model of T~ StIIiaft ..... IDd Expenditure."
Appendix P to R.E. Park, L.L. Iohnson. and B. r~t hoJ«:tbtI dw Gff1WIII ofTtllvision
BroodcQSrillg: ImplicDlil»u/O,. Sp«:rrum Uu, 1'JIe RaDel CorponDon, R,-Ia..l-PCC, February
1976.
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lruroducrion to MOMlarj Economics. Harper and Row, 1975.

An Economic EvaJl.I4rion of an Alltl'NZlivt Mtlhod of Funding Public Broadt:asring.
Broad~g Institute of North America. 1973.

EvaJutJJing tht Rtnuns to RtgioNJi Economic DtvtLopmt1U Programs. Institute for Defense
Analyses, 8-272, 1966.

111ltmal Pricu as an Administratiw Tool: An AppIic4tion to dw MiliuD'y Air Transport Strvict.
With M.l. Bailey, 1.G. Cross, and W.P. Sewell. Institute for Defense Analyses, 5-200. 1965.

Article. and Book Chapter.

"AM v. FM: The Battle of the Bands." INlustrUJllllld CorptJrtIU aum" (1992) .

.. An Economic Analysis of Copyrilht Collectives.· With S.N. ICimy and S. C. Salop. Virginia
Law lUview (1992).

"11le Role of the ITO in TeI.:ommUllicalioN S8IIICIIrdizaIio: Pre-EmiAence, Imporence, or
Rubber Stamp?· With 1. PImll. r,~ Polley (1991). Reprinted u The Rand
Corporation, RP-lOO, 1992.

"An Introduction to the Law lid Ecoaomics of Ia1eUeclual Property." With L.!. Raskind.
Jo&l11tQi ofEconomicP,~ (1991).

"The European Telecommuaicalions StIftdIrds Insdtute: A Preliminary Analysis."
Ttl«orrvrrWucatio1U Polley (1990). Reprinted u The Rancl Corporation, N-332o-NSF, 1991.

"Separate Satellite 5y.. and INTELSAT: An American View." Nnw. Droit.
l'ln{ol"lNlliqw et Us r,l«t1IIu (1919).

liThe EcGftomicI ofT•••~I StaadIIds.· Wlth~. hIerM. In _nl the...
TlChIIologicQl 0IMtt,~~. aNllf6pl41iOrt in~ns, edited
by R.W. CrudIIl_ K. P1Imm. BrookinlS Ins1itute, 1919.

"Private Copyiq, AppIupriIbiJityt IIId Optima1 Copyiq loyalties." With S.N. Kirby. JoumtJi
o/lAw lIIId £CoMmies (0C1cber 1989). An earlier version appeued u The Rand Corporation,
R-3S46-NSF, October 1987..

"A£sessinl the EffectS of Bulk Power Ra&e RepIaIioft: Results from a Market ~perimen.t."
With I.P. Acton. Appu.J. BcortDmit:s (May 1917). bprifttId in~ I,. ~~'!:
Ntw Marlctts and New S111ICtU1a, edited by 1. Plummer and S. Troopman. Public Utiliues
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ReportS and QED Research, 1990. An earlier and more extended version appeared as
Reguiarion. Efffcitncy, and ~tilion in tM E.xch4nge o/Eltcrriciry: First-Year RtJuJufrom
fM FERC BuJJc Po~r MarUt ~ri1M1U, The Rand Corpomion, R·3301·DOE, October 1985.

"Discussion of Michael A. Tyler, 'The Extent of Software Piracy. '" In Proucrion ojCcmpUUl'
Systems aNi Software, edited by Frank L. Huband and R.D. Shelton. Clifton, NJ: Law &
Business, Inc., 1986.

-Private CoPyinl, Reproduction Costs, and the SuppLy of intellectual Propeny." Infol'1'Mllon
Economic and Policy (1986). An earlier version appared as The RaDd Corporation,
N-2207-NSF, December 1984.

"Copyinl Costs and the Costs of Copyinl." In El«I1ottic Publlshbtg Plus: MIditl for a
Technological Funut, edited by M. G~berpr. Xnow1edle Industries, 1985.

•
"RepWion of BlOIdcut StIIioo Ownership: Evidence and Theory." With L.L. 10hns0n. In
ViUo Media ~01l: R6,lIiDrioll, EcoJlOmics, aNi TtehnoIoD, edited by E.M. Noam.
Columbia University Press, 1985.

"The RepWion of Te!ecommunicalions Networks." l1(omtlllltm Society (1984).

'1be Determinants of NItwark T....Pi....~ ImpIidt ContrIctI, RepJadon, and
Barpininl Power." With 1.R. Woodbury and G.M. Fournier. 1M &11 JOfImIll 01EcoflOllfics
(Autumn 1983).

-RepWion, DereplaDon, and AntiUUSt in the Telecommunications Industry." With
LR. Woodbury. 1M A1IIin'u.u a.&tiII (Sprinl 1983).

Summary Comments in T~III~ TodGy tIIfIi Tomorrow, edited by
E.M. Noam. Law" BuIiMII, Inc.JHarcoun BrIce Jovanovich, 1913.

"Economic ImpticIdMs of ..... Eftlciency SaIndIrds for Housebold Appliances:
Comment. II With L.L. 1011alOft. 1M EM,." JOIIIJIIIl (1anuary 1912).

"Rqulatinl NItwark T....: Dubious Premises and Doubtful Solutions." With
T.G. KrattenmaDr.•pl/IIiDrI (May/June 1981).

"Cable CoPyrilht and consUmer Welfare: The Hidden Cost of the Compulsory License." With
H.M. Shooshan, C.L. Jackson, and J. Wilson. Shooshan and Jackson, May 1981.

"The DerecuJation of Cable Television." With R. W. Crandall. Law aNi CoIIIDnfJOrary
Prob/~ms (Winter 1981).
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.. An Analysis of the Network-Affiliate Relationship in Television." With S.A. Preskill.
Nerwork Inquiry Special Staff, Federal Communications Commission, 1980.

"The Value of Television Time: Some Problems and Attempted Solutions: Reply." SOU/hem
Economic JouT'NJi (April 1978).

"Copyright Liability for Cable Television: CompulJory LicensinC and the Coue Theorem...
With W.O. Mannina and 8.M. Mitchell. JOIUffIli of lAw aNi Economics (April 1978). An
earlier venion appeared as Copyri,hl LiIlbility for C4blt Tt/nisi01l: Is Compulsory LiCtlUing
the Solurion?, The Rand Corporation, R-2023·MF, February 1m.

"Deregulating Telecommunications - Sortinl Out Mixed Sipals." RlpUJriora (MarchIApril
1978).

"The Value of Te1eYison lUDe." SoIItJwm EctRttJMic JOIIl"NIl (January 1976). An eIrlier
version appeared u 11w V.., of T~1rIi.fio1l 11mI aIt4 1M Pmp«#/0;NrN SIIIIiofts, Tbe Rand
Corporation, R-1328..MF, 0Ct.00e:r 1973.

"Warerpre and TeleYiJiaft: An Bcoaomic Analysis.· QoI'IIMQIfioIu ltaMm:h (1uly 1976).
An earlier version appeared u 1be Itand CorpanIioa, R-1712-MP, May 1975.

"Market Size, VHF A.lloratiou,.and tile VilbiJity of Te1eYisioft SlIdoas.· With P.l. Hanley.
JormtlJi of Industrial Ecortt1lffia (Sepcember 1975).

"The Economics of tbe NeIwGrk..AftilWe Relationship: Reply." With R. SoIiIo. Anwrican
Economic Rtview (December 1975).

"The Economics of the cable Television ·COI*IISUS.'· JOfII'Itdl of lAW and EcollOlPlics
(April 1974).

"Education and Productivity ia United States Mlnu1'acturin.: Some Cross-Section Evidence.·
JounuU of Poll*'" EtotwMI) (May/June 1973).

"The Economicl of1M NIIwart-AfftJiaIe Relarionlbip in the Television 8r01dc:1l1in.·Industry...
With R. SOUP).~ EctHtt1mic RtviIw (June 1973).

"Elasticities of Substitution and Returns to Sc:aIe in United S..- ManuflCQlrin.: Some
Additional Evidence." SowMm Eco1lO1l'lic JoU1fl/ll (October 1967).

"Cost Effectiveness Analysis for the 'War on Poverty. '" With A.a Pechtii' aDd A.C. Fisher.
In Cost-Efftcriw'Mss ANIIysis: New Appro«hn i1l ~cision-MGId1I't edited by T.A. Goldman.
New York: Praqer, 1967.
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.. An Empirical Analysis of Commercial Bank Lending Behavior." Yaie Economic Essays
(Fall 1965).

CONGRESSIONAL TESTIMONY

Witness, Subcommittee on Inte11ectua1 Property anclJudicial AdmiDistralion, Committee on the
Judiciary, U.S. House of Repruenlltives, 1991. Prepared statement and testimony appear in
lnuluctwJl Propcrry aNJ lnumtlltoMlIssua, 1O'2nd Conpess, 1st Session, forthcomina.

Witness, Subcommittee Oft TeI-=ommunicaDoDs aDd Finance, Committee Oft EDer1Y and
Commerce, U.S. HOUle of .....tIIivea, 1990. PrepIred sra-.t and testimony appear in
CQ/)u TeUvisioll bp/tlltoll (Pan 2), 101st Coapess, 2nd session.

Witness, Subcommiuee Oft TelecDmmunicUiou. CoaIumer~t IDd Pi-nee, Committee
on EnerJy and Commerce, U.S. Houle of "'IIIUtlDves, 1913. PI.... t and
testimony appear in Optioru for Olbu Lcfisltldtm, 91th Conar-, 1st Selsion.

WitMsI, SubcommilMe OIl CommUDiaDens, CoIIIIIIiUIIe 011 Com....., SciIace, and
Tl'IIlSpOnatiOft, U.S. s..., 1912. PrepIred --.uaDd tIIIimony IppIIl' in~ Telnision
R6p/Q1ioll, 97th Conpeu, 2Dd SeIIion.

Witness, Subcommiu. on TeI8c:ommUllicMions, CoIIIumIr PI'o*tioa, IIId P"UIIIICe, Committee
OIl Eneqy and Comma'Ce, U.S. Houle of "lIrnCldves, 1911. PI.........t and
testimony appear in SIQItU ofContp«tdoII Q1IIJ~"p/IIIio1I ill tMre~ll11lusrry,
97th Conpess, 1st session.

Witness, Subcomrni.. on a..al OYeniIht IIId Miftority En.,n., Comrni_ 011 Small
Business, U.S. HOUle of ""IIIUIIDws, 1910. Pi.........t aDd testimony appear in
MtdifJ ConceN1YJIio1l (Pan 1), 9t5dl Coapess, 2JId Session.

Witness, Subcom.... (WI eo.tnua.ic:adons, Commi_ 011 CoauDerce, Science, and
Tl'IJIsporwion, U.S. Sella, 1977. PrepIred --..at and .....y appIIt in Cab"
Television, 95th Caapwa, 1st Seaion.

Witness, Subcommu. on Coat....aDou, ConI__ 011 1D_.-1IId Poreip Commerce,
U.S. House of Reprlllen1ld'vel, 1976. PzepJilld .....t and .....y appIII' in ClJble
Television Regularioll Ownilhl - Ptut 1, ~th Conpeu, 2nd Seuion.
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ROBERT J. LARNEA - Vice President

Ph.D. Economics, University of Wisconsin, 1968
M.A. Economics. University of Wisconsin, 1967
B.A. Economics. Georgetown University. 1964

Dr. Lamer is a Vice President with responsibility in the areas of industrial organization. antitrust
and regulation. His fields of specialization are price theory, industrial organization. the
economics of antitrust and government regulation, and the economics of innovation.

He has perfonned or directed much of CRA's research in the area of science and technology
policy in projects funded by the National Bureau of Standards, the Office of Technology
Assessment. and the National Science Foundation. A common theme in many of these studies
has been an analysis and quantitative estimation of the effects of government policy on
competition, innovation, and productivity in technology-based industries.

Dr. Lamer has assisted counsel in a larp number of antitrust matta'S involving a range of issues
- monopolization. mergers and acquisitions, price-flXing. vertical restraints, damaaes, and
government regulation. He has also estimated damaaes and/or analyzed damaaes claims in other
types of litigation. The industries or economic activities he has studied include:

• Telecommunications • Air transponation
• Semiconductors • Rail transponation
• Computers and computer • Health care

software • Payment systems
• COM recorders • Soft drink boaling
• Photographic products and • Brewing

services • Baking
• Phannaceuticals • Floral wire services
• Chemicals • Department stores
• Electrical equipment • Men's clothing
• Appliances • Perfumes
• Guap door products • Glass containers
• Buildinl procIul:ts • Distribution of food
• Highway m-ws • Distribution of alcoholic
• Broadcast and cable tIe.vision beverages
• Local advenisinl media • Fut foods service industry
• Electric power • Distribution of automobiles
• Natural gas • Distribution of petroleum
• Petroleum product-'
• Uranium enrichment • Shopping centers
• OceQJ\ shippinl • Home textiles and furnishings
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•
•
•
•
•

Mobile homes
Water purification equipment
Cement
Industrial sands
Iron ore

•
•
•
•

Metal fabrication
Steel tubing
Ball bearings
Weapons systems

PREVIOUS EXPERIENCE

Adjunct Associate Professor of Economics. Boston College. Spring Semester 1991.

Assistant Professor of Economics. Brandeis University, 1968-1976. Dr. Lamer taught courses
in price theory, industrial organization. the economics of regulation, principles of economics. and
the history of economic thought.

Staff Economist and later Chief of the Division of Indusuy Ana1ysi.s. Swau of Economics.
Federal Trade Commission. 1971-1973. A3 Chief of the Division. Dr. Lamer had responsibility
for supervising the unit's research projects, which were primarily ind~ stUdies and studies of
the economic effects of trade practices.

Assistant Professor of Economics. Harvard University. Summer 1970.

Business Economist, U.S. Department of Commerce. 1964. Dr. Lamer panicipar.ed in preparing
the Deparanent's publication. SU1WY of Cum,., BlUwss.

TESnMONY

Dr. Lamer gave testimony before the Sen_ AntitrUSt and Monopoly Subcommiuee in suppon
of the Competition lmprovements Act, Senate bill #S. 2028, February 4. 1976.

Mead CorpomjIp v. 9l'" 3' P!gpJeum C'¥'"D'ioo. 1978 (consulted to Waldo Hutrader &:
Ross representinl Occidemal and testified in behalf of Occidental).

Frank SalIz " $gil v. HIIlJcWfner $\ MIQ. 1984 (testified in behalf of plaintiff).

Philadelphia f. FggM. IDe. v. Pope. Famoys Fried Qicicn. Igc. et aJ.. 1985 (testified in
behalf of plaintiff regarding· damages).

Teiectron. (ne. v. Overhead Door Comogtion. 1985 (deposition testimony in behalf of
defendant).
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Sun-Drop Botdine CompanY. Incorporated. et al. v. Pepsi-Cola Bottling CompanY of Charlotte.
Inc.. 1986 (deposition testimony in behalf of defendant).

Testimony before the Oklahoma Corporation Commission in behalf of Telatvfarketine
Communications of America regarding telephone access charges, 1986. ...

Testimony before the U.S. Department of Justice. Drug Enforcement Administration in behalf of
Ciba-Geigy in the matter of Methylphenidate Quotas for 1986, 1986.

J.F. Feeser. Inc. et aI. v. Sery-A-Portion. Inc. et al.. 1988 (deposition testimony in behalf of
plaintiff).

Computer Associates lntematjonal. Inc. v.~ 1990 (deposition and trial testimony in
behalf of plaintiff regarding damaaes).

Symbol..Iclihnolociaa Ins. v. Meqplop; In&wpepg. Inc.. 1991 (deposition testimony in behaJf
of plaintiff regarding damages).

AfFIDAVITS

1. F. Feger. Ins. et al, v. Sery-A-PgnjM. Ipc. et aL. 1986, 1988 (2).

[0 Be MillOlti Camera PnxIucg ApIiInyt ytj.etjon. 1986; retained by boch sides to evaluate
proposed settlement between the swes and Minolt&.

Purofied Down Prodycts Cgrwptjm v._PillgWIIJ COIROIJIion. ;t a1.. 1987 (in behalf of
defendant); evaluated competitive effects of proposed acquisition.

Societe Liz. S.A. v. ClwlM of the Ritz GrouP. Lid. et aI.. 1988.

Mill;r aRm, O-ppy v. a-8. Co.. Ipc.. et 11.. 1989.

IO B; PanllOll5 On, • fflse=ie Pmdgcg AnIjqva LiFiU'ion. 1989; retained by both sides
to evaluate propoted settlement between the states and Panuonic.

F;deral Trade CommiMjon V.' lIDo ""'iu. Ipc. and OpIjc-Ellcgpnjc Corpoggon. 1989 (in
behalf of respondents); evaluated competitive effects of proposed acquisition.

O'Brien International. Inc. v. H.Q. Spons. Inc.. et al., 1991, (in behalf of plaintiff); estimated
damages from trademark infringemenL
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PROFESSIONAL ACTIVITIES AND HONORS

American Economic Association.

Journal of Industrial Economics. Associate Editor. 1977-l987.

National Science Foundation Graduate Dissertation Fellowship, 1966 to 1968.

SELECTED PUBLICATIONS AND PRESENTATIONS

Economics and Antitrust Policy. Coeditor with James W. Meehan, Jr. Quorum Books, 1989.

"Veltical Restraints: Per se or Rule of Reason?" 10 Economics and Antitrust Policy, 1989.

"The Structural School, Its Critics, and Its Progeny: An Assesament." With James W. Meehan.
In Economics anti Antitrust Policy, 1989.

"Veltical Price Restraints: Per Se or Rule of Reuons?" Paper prepared for the Economics
Committee of the Section of Antitrust Law of the American Bu Association, March 9, 1987.

Discussant on the topic of the Per Se Rule on Raale Price MaintenanCe. Annual Meeting of
Section of Antitrust Law. American Bar Association. New Orleans, Aupst 1981.

"A Proposed Rule of Reuon for Vertical Restraints on Competition." With James W. Meehan,
Jr. The Antitrust Bulletin (Summer 1981): 19S-22~.

"Economic Effects of Territorial Resuictions in the Soft Drink Industry." The Antitrust Bulletin
(Spring 1977): 145-156.

"Public Policy in the Ocean Freilht Industry." In Promolillg CoIrItHtilion in Reg..,.d Markets,
edited by Alnwin Phillips. WubinllOn. D.C.: The Brookinp Institution. 1975. 99-134.

Managtl'Mnt CoftIroI aM tIN UJrg' Corporation. New York: Dunellen Publishing. Co., 1971.

"The Effect of Manapment Conuol on the Profits of Lup Corporations." In American Soci'ty
Inc.: Studies of tit, Social Structure anti Political Economy 0/ th, United SlQtes, edited
by Maurice Zeitlin. Chicago. IL: Markham Publishing Co., 1970.

"Separation of Ownership and Conuol and Its Implications for the Behavior of the Finn."
Ph.D. dissertation. University of Wisconsin. 1968.
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"Ownership and ControL in the 200 Largest Nontinancia1 Corporations. 1929 and 1963."
American Economic Review (September 1966).



Charles
River
AssOciates

JANE MURDOCH - Senior Associate

Ph.D.
M.A.
B. Comm.

Economics, UCLA
Economics, UCLA
Queen's University (Honors)

Jane Murdoch is a Senior Associate in CRA's Economic Litigation Program. Her areas of
expertise include industrial organization and public finance. Some examples of her CRA project
experience include:

•

•

•

•

•

An analysis of pricing and marleeting practices in a price-fIXing investigation of a national
food producer.

A study of meuures of geographic and product martet definition relating to the merger
of electric utility companies; and

An evaluation of the business relation between .. major provider of cellular telephone
services and its agent and an assessment of damaps relating to an alleged breach of
contraet.

Analysis of price movements of the products within an aerospace supplier's product line
over a four-year period:

Research of the likely competitive effects of reluinl replations governing the provision
of cellular telephone service by Regional Bell Operating Companies.

PROFESSIONAL UPININeE

Pepperdlne Unlv..1ty

I..truetor, Winter 1989. Taupt upper-class econometrics course.

Intern. Summer 1981. Pafticipared in an empirical study of cbe effect of merprs in hospital
markets and a project examinin. the effects of proposed price cap re,ulation in the telecommuni­
cations indusU'y.

UCLA

Research .....t. 1988 and 1985 - 1986. Worked on empirical studies of the effects of
Individual Retirement Accounts on households' saving behavior and households' demand for
automobiles. respectively.

~
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Teaching assistant. 1985 - 1986. 1986 - 1987. and 1988 - 1989. Led discussion sectlons for
tncroduccory and intennediate microeconomics courses.

HONORS

• Eachan Foundation Fellowship. 1986 - 1987 and 1987 - 1988.
• Mefferd Fellowship. 1988 - 1989.

DISSERTATION

"Executive Compensation and Firm Perfonnance: The Relationship Between Monitoring
Difficulty and the Use of Incentive ContrllCts." Completed July 1991.
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I. Intmduclicm aad Summm of Conclusjons

The Federal Communications Commission recently released its Second Rcpoa and Order.

In the Matter of Amendment of the Commission's Rules to Establish New Personal

Communications Services, 1 The Cellular Telecommunications Industry Association (CTlA) has

asked CRA to analyze certain antitrust aspects of the FCC's plans for Personal Communications

Services (PCS).2 Our analysis evaluates the appropriateness of, and need for, several of the

limitations placed on cellular operators in bidding for licenses to use the portions of the radio

frequency spectrum that have been allocated for the provision of mobile telecommunications

services.

Under FCC rules, incumbent cellular operators may not acquire licenses in the

forthcoming PeS auctions for more than 10 MHz in addition to their current holdings of 2S

MHz in any rqion where their current service areas cover 10 paamt or more of the population.

New competitors may acquire licenses for up to 40 MHz of bandwidth. This restriction on

incumbents means that, if a cellular operator currently holds licenses for even a moderately

'GEN Docbt No. 90-314, r-d Octabw 22. 1993 (IIlIr ill Serr1.....QnW). 1"11I ndio ........
a1k'CAMd for pw wi ClD '.Ii.. ...nc. .. to be uri by ca.. lIiliw biddiq. See N=jm gfPI" ..
,. M$j=d II .. M 7 PI .. 'x' Cn PI? ,eM -0 PI .. Q . drs AsS cp. 1Mive
Wddjpr. PP DocM No. 93-253. __ 0ct0tJIIr 11. 1993. AGoDIdiq to ... Scrt1 ' '.O!W'. CIUuIIr
IDd PCS apart .....plI••1l1o o&r ...... if. i',uiaIL iaII; PCS &. wiD••-'" 00.,_
dincdy wida MUll'., n 'IP .i. .. II bo* _ of 1111. to o&r" _..w.", 00.,11.
for tilt __ c'.a, It ia .... to eli . t. coat-. WI to otk' •• IiIaiIiJe ....~& ....

*,,;c.. M..... 'cAti_ .me. __ .... ftdI of oW.d... dill ..y be prcwidId. by eidIII'
exiIlial cellular at ..PeS co..__•

IJa cwo ftJId witIa .... PCC. a. of.....-............, ••• II¥W&I ....--. s.. S.M•
..... R.I. LuP.- 1. MMIDcII. "All Be AMI,.. of s.y by c.IIuIIr 0penrIDI'I iD '--l
Co ..... s.mc.. It Now ..... 1992; 1Dd. by tilt _ audIon. "". CeUuIIlr Servict ....,:
P.-formIace IDd CoJllllllitioa. It Ncwembtr 1992.

1



populated region within a Major Trading Area (MTA), it may not bid for licenses for the use

of either Channel A or B (30 Mhz each).

Evaluation of the economic implications of the Commission's rules requires an antitrust

analysis of the market for mobile telecommunications services. For example, analysis of the

effects of the rule that limits cellular carriers to bidding for a license for the use of a single 10

MHz band in their territories requires a definition of the relevant geographic market within

which mobile services providers compete. Similarly, an evaluation of the effects of permitting

cellular operators to acquire licenses for additional bandwidth in the pes auction, or in the

aftennarket, requires product and geographic market definitions, as well as calculations of

market shares and concentration before and after the acquisitions. Finally, an overall evaluation

of competition in this industry must take into account the wide variety of factors that influence

and determine market performance in addition to market structure. Because of the n_ to

discuss a full range of these antitrust issues, this report~ the following:

• the general principles underlying an antitrust analysis. Basically, we... why public
policy seeks to rely on competition, and under what cm:umstanees competition is libly
to lead to economically desirable outcomes (section m;

• the relevant antitrust product and llOIIaphic DIItkets within which PCS speci1k".ally, and
mobile telecommunications services generally, should be eYa1uated (Section ID);

• the ptoper measure of market shares, and the eYa1uation of a range of possible market
structures for mobile telecommunications services (Sections IV and V); and

. w.... or nat the IIIIII'bt for mobile telecommunications services is likely to be
competitive (Section Vl).
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We reach the following conclusions:

• The product market for mobile telecommunications services is broad. Available evidence
suggests that firms offering mobile services will be able to shift among a wide range of
different services rapidly and at relatively low cost. The ability of firms to change the
services they provide in response to price and profit opportunities ties vinually all of the
various mobile telecommunications services into one broad market; narrow, relevant
antitrust markets limited to specific services would be exceptional. To the extent that
there is some limited class of services that has special requirements (very broad spectrum
needs, for example), such services might constitute more narrow markets and, therefore,
require individual attention.

• The scope of the geographic market for mobile telecommunications services depends on
whether providers may charge different prices to customers in different regions. If price
discrimination is permitted, among, for example, Basic Trading Areas (BTAs), then
narrow regions like BTAs may be relevant geographic markets. If, however, price
discrimination is barred, the geographic market will often be much broader, typically
becoming substantially larger than a BTA.

• Within the broad market for mobile telecommunications services, the 'iJR'GiL}' to transmit
information is the appropriate measure of market share. Bandwidth, however, is not
necessarily an appropriate measure of capacity. The ability to transmit information
within a given amount of spectrum is deUnlined in put by the teehnolOlY adopted, and
newer, diJital systems have a far areaser ClplCity thin do older, analOi ones. Because
existing cellular operators will, for some time, be required to continue to serve customers
that have invested in analOi equipment, they will have lower effective ClJ*ity and
market share per unit of allocated bandwidth thin will firms with licel*l for the same
amount of bandwidth that employ only dilital equipment. Incumbent cellular operItOn
will suffer this "analOi handicap" for as long as they must continue to serve customers
using the old teehnololY. The share of the mobile telecommunications market held by
cellular firms will thus be less than their share of assigned bandwidth.

• Sipificant efficiencies will be obtained if cellular operators are permitted to provide
Personal Communications Services. TheIe efficiencies stem from economies of scope,
COlt _vinp tbat -..It when the same firm provides more than one service. Some of .
tbeIe efIlciencies would be sacrificed if limits were p1lced on the acquisition of PCS
lie:ea.s by iftcumbent cellular operators.

• Contruted wi. the stlndards in the ·~t of 1'" and Federal Trade
Commission HoriDltal Merpi' GuideIiMI," and CUI1WIt lepl enfon=ement of the
antitrust laws, the I1'IIIbt structure ........ adcJI*d in the S"Jn' ..,., "'" 0nIcr
are both overly riPd and conservative. For example, the cunwnt nda limit the amount
of spectrunf that may be licensed to ... incumbent ClUuJar carrier in the PCS aucIions to
10 MHz. Depending on the assumptions adopted, this bandwidth would give an
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incumbent cellular operator between 17 and 20 percent of market capacity. Yet the
Merger Guidelines pose no strict bar to acquisitions by firms with market shares in this
range. Indeed. the Merger Guidelines evince no concern with acquisitions that leave a
single firm with a post-acquisition share of less than 35 percent. assuming other
conditions are met.

• Even in the most highly concentrated market structure possible under pending pes rules.
the Merger Guidelines would not bar, and might not even warrant investigation of,
significant acquisitions of additional capacity by incumbent cellular operators. For
example, even if there are only five or six mobile service providers, the acquisition of
an additional 5 MHz of spectrum by a cellular operator that already has 35 MHz would
not violate the Guidelines. And, if the added 5 MHz of capacity were acquired from a
competitor with 35 or 40 MHz allocation, measured concentration might remain the
same, or even decline.

• Even if the number of mobile service competitors were quite small, there is a variety of
factors that act to inhibit the exercise of I1'W'ket power. Key features of the emerging
market for mobile telecommunications services are the anticipated tremendous dynamism
of the technologies that may be available and the ranp of services that may be offered.
Such market dynamism may, for example, result in firms continuin. to adopt new, more
capable teehnololia that lead to rapid expansion of industry caplCity. Moreover, such
capacity expansion may also come from a rapidly explftdin. competitive frinle, which
today is dramatically illUlU'aled by the COIIIOlidation and diaiuption of SMR operators
to provide an array of mobile telecommunications .-vices. Combined with rapid market
growth, these facton tend to limit anticompetitive behavior by mobile
telecommunications service providers.

• In many instances, the coons have adopted more liberal and flexible standards for
evaluating merprs than thole articulated in the Meqer Guidelines, rejecdng numerous
attempts by the antitrust authorities to block ptopoaed traIISaCtions. Generally, the courts
have found analysis of market sbua and conc:enUltion to COIIItitute only one factor,
albeit an iR1pOl1lllt one, in evalualinc meraen, and have placed pat weilht on other,
non-structural ..... conditions. Many of the factors commonly recopized to reduce
the likelihood of anticompetitive behavior are present in the market for mobile
telecommunications services.

• We c:oncludrtblt ruilllovernina the suueture of the ..... for mobile .-vices, under
the terms CUD8I1ly cantemplated in the Serr r' '"..OtW, may prcYeIlt a variety
of mefJW and ICqUiIition trlnllCtions that do not .... to reduce competition or raise
prices of mobile •tellcommuniCllionI .w:ea and thIl in fact promiIe sipiftc:ant
efficiencies. MIlly such tranIKtionI may be UDObjeceicJDIbIe Oft purely strUetUn1
pounds. Mcnover, when COftIidend in liPt of~ fIctDn tbat inhibit coordinated
behavior ana collusion, a more flexible rule of rason appRJICb is wamnted. We would
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ul'le that the Commission entertain the notion that incumbent cellular operators be
allowed to acquire additional spectrum after the PCS auctions are conducted.

n. The Role of ComlJllitjop

Economic policy seeks to rely on competition for a variety of reasons. When finns

compete, prices are driven toward costs, society's resources are efficiently allocated among the

various loods and services that can be produced, and consumers must pay no more than

necessary to secure these products. Moreover, fmns in competitive markets are under

continuing pressure to adopt new products, services, technologies, and cost-reducing iMOvations,

whose benefits are passed on to consumers. 3 When firms do not compete, the principal fears

are that prices will rise above costs, resou~ will be inefficiently allocated, and income will

be transferred from consumers to producers.4

Analyses that identify the benefits of competition typically beIin with an examination of

markets in which there is a larp number of firms, eICh sellinl a homopneous or reIative1y

undifferentiated product, and where the entry or exit of firms is either tiee or easy. In such a

setting, no sinlle firm or poop of firms hu the ability to raise price above cost. No sin&J.e

firm can raise prices to consumers without rIpidly losing sales to rivals --either eUstinI firms

or new entrants - and there are so many competiton that no poop of them successfully can

coordinate their behavior - either tacitly or overtly - to raiJe prices above competitive levels.

3Jror a eli. ni.of_•• 1M of ea...tifiae......... _ d.... willa .."oIy, _ P.M. s-....
o. ao.. I * Mel ...... '7". 'ap_". • 1'1Iird~~H~ MifIIia. 1990),
pp. 18-29.

, tw dIIi_ Ca ". is_ CG.r .. willa diwni&y of w., of 0W&i t ',. Our
fOCUlis y_ --= ofca d_iD ~of I.D .... IWYiaII. ...
i_ of diVInity of __ do DOt w. do DDt die i.- of 0WI*'IIIip diwnity.



Moreover, in markets with many competitors, firms are under constant pressure to offer

consumers a wide range of products and/or services, or else face the threat that rival firms or

new entrants will do so. Finally, firms in competitive markets are driven to introduce cost­

reducing technologies in order to avoid being placed at a cost disadvantage relative to their

rivals.

In many rml-world markets. the number of rivals is smaller than that identified in the

textbook treatment of competition. It does not follow, however, that economic policy should

attempt to maintain a market structure with a very large number of firms. For one thing, this

might involve the sacrifice of significant cost savings from exploiting economies of scale and

scope. Moreover. most economists believe that many of the desirable outcomes resulting from

market structures in which there are larae numbers of firms can be achieved even if the number

of firms in a market falls short of the competitive ideal. In practice, the ability of an individual

firm or group of firms to raise prices is limited by a wide variety of factors. A single firm must

have a large share of a market before it can unilaterally raise prices. And even in markets

where there are relatively few finns, coordination of behavior to raise prices is often very

difficult. Thus, while economists generally believe that the likelihood _of noncompetitive,

coordinated behavior is limited when the number of firms is relatively Iarae, markets may

behave very competitively even when they are composed of only a few firms and concentration

is relatively hiP.

Evaluatinl competition in markets compoIId of only a few firms is challenling. When

the number of fums is limited and market concentration is hiah, theR is no smale, taSily applied

role for a.uessina the ex1ent of competition, or of detenninina how far muket pertormance
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departs from the competitive ideal. As a result, public policy analyses often focus not on

determining the precise number of firms necessary to achieve the competitive benefits of intense

rivalry. but on whether or not specific changes in a market, particularly reductions in the

number of firms or increases in market concentration, result in unacceptable threats to

competition. For example, in enforcing the merger provisions of the antitrust laws, the Federal

Trade Commission and the Antitrust Division of the Department of Justice evaluate whether a

specific merger or acquisition is likely substantially to lessen competition.5 We pursue this

approach below in evaluating competitive conditions in the mobile telecommunications market.

The array of factors that must be taken into account in determining whether or not

competition prevails in a market, and whether or not competition may diminish as a result of a

reduction in the number of competitors, is quite bl'Old. The analysis typically begins by defining

the relevant product and geographic markets, and then evaluates the market's structure,

principally the number and size distribution of firms. The key concern in focusing attefttion on

these featura of market structure is that, as the number of fmns is reduced, the probability that

the remaining firms can raiIe prices to consumers may be increased.

The analysis, however, does not- seep. there. Close consideration also is liven to

conditions of entry by new firms and expusion by existinl ones, as well as to a variety of other

factors that influence the conduct of firms. For example, even in markets that are relatively

concentrated, if iDcumbeat firms can expand, or new compeciton can enter the market rapidly,

firms will be unable for lonl to maintain prices at supncompetitive levels.

S-D.p. ft•• Tof11IIIIioI_'..... Tnidl 00 ''v..Hon-I M...Guidtli.M, " April 2, 1992, ....
of N.rioaII Aft'ain. 5....~t. [H....-a. ..M.... GuicWi.." or "GuideIiDeI. "]
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If expansion or entry is easy and will occur rapidly in the face of high prices, high levels

of concentration may still be consistent with competitive market performance. Moreover, even

when market concentration is relatively high, firms may be unable effectively to coordinate their

behavior and raise prices to consumers. Attempts by firms jointly to raise and sustain prices

above competitive levels are limited by many factors, such as cost differences among them,

differences in the range of products offered, rapid technical change in both products and

services, and rapid market growth.6

If market conditions are changing rapidly, and are expected to continue to change rapidly

in the future, the very fact of this market dynamism may prevent finn~ from coordinating their

behavior and raising prices. In such circumstances, which are present in the mobile

telecommunications market, even high levels of concenumon may be acceptable, especially

where economies of scale or scope permit laqer firms offerinl a wider array of products or

services to experience lower costs.

Analysis of the competitive consequences of chlnps in market structure - reductions in

the number of firms and incIeues in concentration - proceeds in the following 1IIIIIfteI':'

• MarbC DctinitigJ wt .. Jdmri1y of C. Ii. The r*v.- pIOduet ancl.eopapbic
markets within which the firms compete are defined, and the firms that compete in thole
markets are identified.

• NurpbK pfeawr;m ed C...... Witbin the rdevlnt markets, the number of
firms aad levels of JMdIIt concenlndon are SUIIlIMri.cI and evaluated by the
computIIion of SUDUIIIrY statistics, includinl die HerftndUI-HincJunan IDda (HHI).
If the concentration numbers are low by pneraIly ICCepted standards, there is a

~1. WIai.. (·MIitnII PoIicy: A......~·L a'pf' "PM ;1-,
I, 13-22, fall 1917, pp. 17-11) di.,••" ofdlll·od!Ir..at ......iIticI· tIIII ... __ ialDlCCCMal ia
tbeOuideliDel. -
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presumption that competition prevails, and that changes in concentration pose no material
threat that competition will be harmed by a reduction in the number of competitors.

• Expansion and EntrY. The ease with which existing firms may expand or new firms
enter a market is evaluated. Even when market concentration exceeds generally accepted
levels, the ability of existing firms to expand or new firms to enter may undercut the
ability of existing firms to raise prices above competitive levels.

• Factors Inhibitinc Coordinated B«;bayior. Facton that limit collusive behavior are

assessed. When market concentration exceeds generally accepted levels, the ability of
firms to coordinate behavior and raise prices above competitive levels may be inhibited
by a large number of market characteristics. For example, sustained and rapid change
in supply or demand, or both, may effectively prevent coordinated market behavior.

• Efficiencies. Economies of scale or scope that result when firms are combined are
examined. Even where the risk of coordinated behavior is enhanced through merger, this
factor must be weighed against the associated cost savin.s. Economies may result from
increasing the output of the same product within a sinlle firm (scale), or from combinin.
the production of two or more products in a sinlle firm (scope), or both. If these
efficiencies are sufficiently great, they may more than compensate for the additional risk
created by increased concentration.

We generally follow this approach in our analysis of competition in the mobile

telecommunications market.

We define the relevant product and geographic markets for mobile te1ecommunicaDons

services for several reaons. In particular, market shares and concentration typically have

relevance only within ec:onomically meaninlful markets. Apredicate, therefore, to inteipretaDOIl

of shares and concenD'ation is identification of the re1eYInt markets within which mobile service

providers compete. Moreover, the FCC hu spaified limits to the amount of bandwidth for

which cellular companies may obtain licenses in the fortbcominl PCS auctions. Analysis of the

reasonableness of tbeIe restrictions on cellular company licen_ requires identification of the
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relevant geographic markets. If. for example. geographic markets are broader than individual

BTAs. so that shares and concentration within those regions have no economic significance, the

strict limits on cellular company acquisition of pes licenses might. in some locales. be relaxed

without risking anticompetitive outcomes.

Basic Principles

Defining the product and geographic markets for mobile telecommunications services

requires identification of the group of firms that determine the price of a specific service or

group of services, and specification of the geographic regions within which prices are

determined. Market definition precedes an analysis of how competition in the mobile

telecommunications market is affeCted by th~ industry's market structure, or by a reduction in

the number of competitors, or by an increue in concentration.

The Merger Guidelines provide a sound methodolOlY for defining relevant product and

geographic markets, and for identifying the competitors within those markets. I Basically, the

Merger Guidelines pose a series of hypothetical questions, the purpose of which is to identify

the narrowest group of products, and the smallest geographic region, within which sellers

profitably could raise prices. In assessing market definition, one does not consider the identity

of individual sellen. One simply asks whether, if a hypothet:ical sinJle-firm monopolist rai.cl

the price of a product sold within a specific leographic reaion, that price increaIe would be

profitable. If the h1lJOdletical price increue would not be profitable, the implication is that

many consumers must either have shifted their~ to other products, or to the pun:bue

of the same products sold by firms in other leopaphic feIions. If enouah consumers switch

." 1.1, 1.2. 1.3 of die W....OuidetiDel clea'ibe bIIic pr_pIII of__ defiDitioa aDd iMdificIIiaD
of -'tit co .
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to competing products so that the hypothetical price increase is unprofitable, then the market

must be expanded to include those other products; the relevant product market is broader than,

and includes more products than, the tentative antitrust market. Similarly, if the price of a

product sold in a specific region is raised but consumers switched their purchases to sellers in

some other region, then the geographic market must be expanded to include these other

suppliers. One has successfully identified the relevant product and geographic market only when

the hypothetical price increase is profitable.

We can illustrate these principles with an example. Assume that there was a proposed

merger between the only two Ford automobile dealerships in Alexandria, Virginia. Evaluating

market definition would beIin by posing the question of whether the meqed firm profitably

could raise the price of Ford automobiles sold in Alexandria. If, after raising the price,the Ford

dealer found that it lost sipiftcant sales to other vellic1e bl'lftds (Chevrolets or Honda, for

example) sold by dealers in Aleundria, so that the price incrsIe 'NIl not profitable, the dealer

would be forced to reICind the incrsIe to counterICt the loss in sales. One would concJude that

the product market wu tm.der than just Ford vehicla.

The Ford dealership in Aleundria milht a1Io 10ie sales to Ford de81enhips in ArlinItOll.

Ifa sufficient number of buyers shifted to Ford dealers located outside of Aleundria so that the

price incrsIe 'NIl DOt protltIble, tben the aqraphic market would be broider than A1eundria,

and would abo iDclule IeIIen in other tePons.

To deftne the relevlnt product and PQIIIPbic market, one would continue to add

competing automobile brands and sellen in Idjacent repons until the smallest group of firms that
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sold the product in the narrowest region that could profitably raise the price was identified.9

In the example above, the relevant market might be the sale of some broad class of automobiles

(all small and mid-sized cars, for example) in the entire Washington metropolitan area. The key

issue in this, or any, market definition analysis is to identify the full range of sellers that might

prevent the hypothetical monopolist from raising prices. If such constraints on pricing exist, the

market is broader than originally proposed.

Note that the identification of the relevant product and geographic markets described

above is based solely on the reaction of consumca to an assumed increase in price. However,

competing fums may begin supplying a relevant product so rapidly that, although they do not

now sell the product. they are. nonetheless, participants, or competiton, in the market. Under

the Merger Guidelines, if, in the face of a price incn=ue, a firm that does not currently produce

and sell a product would likely begin to do so at low costs and within one year, then it is Min

the market." If a finn is in a market throuah such supply responle, then its ClJ*ity must be

taken into account in evaluatina the number of firms and market shares.

More technically, a firm that begins selling the product within one year must be able to

switch its caplCity to the production of that product without incurring sipificant sunk costs.10

Sunk costs are costs that cannot be recovered if the firm subsequently decides to exit the

...._ of -c:IIIiII n IIi." ,. by CNti ••"'alialdld III of .......... or a
DII'I'OWJiOI. '1IIis: .., __".. ,. ct..uor 'We for .. ." •• -• die"',.*'" ria caUt .. be a~ 'Wc 1lId ...
... to iad_ Art's.... In of"')'IiI. "..1111 .• a prb u.c:.- by .....
ill badI Ala........ Arrha' a•• T1II& ,. ftnd .. Ii "".. loll to dill ill
M.....,CcMIty. 1'111-..~ A I ilia -...ofdle _aiDa M.. w-DOt bolder MCJ7SIODrY
Cowaty. die two reP- ca.Id be ia __~ ............

lese. M... ani' 'il •• 1 1.32. A y ...,a7" dill flip" ,., tMlor iJM)Iw.
.....tiallUGk cc.a. is CD._ y ill ewbl"ia....... to eaIIy. See M Guidlli_. 13.
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